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inequities that leave populations 
 vulnerable and exposed. We must con-
tinue to equip individuals and institu-
tions with the skills and resources 
needed to survive and recover from a 
disaster. We must continue to examine 
our successes and failures and establish 
best practices to deliver optimal care to 
patients in a catastrophe. , e activities 
of the RDRTF and KCERC are excellent 
steps along this path. With proper e- ort 
and resources, we can avert disaster 
experiences similar to Hurricane  Katrina 
in the future. 
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 The importance of increased 
dialysis and anemia management 
for infant survival in pregnant 
women on hemodialysis 
 Sai Subhodhini  Reddy 1 and  Jean L.  Holley 2 
 Despite advances in recent decades, infant survival in pregnant women 
on hemodialysis remains suboptimal. Asamiya  et al. found that higher 
maternal hemoglobin was associated with successful pregnancy and 
maternal blood urea nitrogen (BUN) was negatively correlated with 
infant birth weight and gestational age. Their study suggests that 
increased or intensive dialysis to achieve predialysis maternal BUN 
levels   <  48  mg / dl along with increased doses of erythropoietin to ensure 
maternal hemoglobin levels   ≥  9.6  ± 0.9  g / dl, should be the standard for 
pregnant women on hemodialysis.  
 Kidney International (2009)  75, 1133 – 1134.  doi: 10.1038/ki.2009.14 
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 Since Confortini  et al. , 1 @ rst reported a 
successful pregnancy in a woman on 
chronic hemodialysis in 1971, the 
incidence of pregnancy in hemodialysis 
patients has risen from 1 to 7 % . 2 Recently, 
Barua and colleagues reported a pregnancy 
incidence of 15.6 % in women on nocturnal 
hemodialysis. 2 Moreover, during the past 
37 years the survival of infants born to 
women on chronic hemodialysis has 
improved from 20 % to as high as 85 % . 3 – 5 
, e improved infant survival is a result of 
changing medical practices involving 
maternal dialysis care, obstetrical care, and 
neonatal care ( Figure 1 ). Pregnant hemo-
dialysis patients are now generally dialyzed 
six times a week for 3 – 4  h each session; 
optimal blood pressure management and 
improved nutritional and anemia manage-
ment are also stressed. 3,4,6 Obstetrical care 
includes close monitoring of the mother 
and fetus, with more frequent visits, bio-
physical pro@ les, nonstress testing, and 
fetal ultrasounds. 4 Over the past three dec-
ades there have also been advancements in 
neonatal care, particularly in technological 
monitoring and interventions. Yet despite 
these improvements in medical care, 
present-day infant survival for women on 
hemodialysis remains suboptimal. Prema-
turity is associated with neonatal death and 
other permanent organ damage and is seen 
in 80 % of infants born to pregnant women 
on hemodialysis. 3,4,6 Additionally, as birth 
weight corresponds to gestational age, 
infants born to women on chronic dialysis 
typically weigh less than 2000  g and have 
an average gestational age of 32 weeks or 
less. 6 Asamiya  et al. 7 (this issue) conducted 
a retrospective study analyzing maternal 
data in relation to fetal gestational age and 
birth weight, as these  factors impact infant 
survival. A negative correlation between 
gestational age and birth weight and 
maternal blood urea nitrogen (BUN) level, 
and a positive correlation between these 
variables and  successful pregnancy were 
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observed, suggesting that maternal BUN 
level is a marker for fetal survival. 7 
 Over the past three decades many case 
reports and retrospective studies have doc-
umented increased infant survival in 
women with BUN levels lower than 
50  mg / 100 ml, 2,3,6 but Asamiya  et al. 7 are the 
@ rst to analyze the associations between 
maternal BUN and fetal gestational age and 
birth weight. A negative correlation of 
maternal BUN and each of these fetal fac-
tors was shown: a birth weight of 1500  g cor-
responded to a BUN of 49.0  mg / dl, and a 
gestational age of 32 weeks corresponded to 
a BUN of 48.0  mg / 100 ml, lending credence 
to the suggested maternal BUN goal 
of     50  mg / 100 ml in a pregnant woman on 
hemodialysis. , e pathophysiologic process 
responsible for improved fetal survival in 
women with lower predialysis BUN is 
unclear. However, polyhydramnios is asso-
ciated with a higher incidence of preterm 
delivery. Increased maternal urea is thought 
to cause a fetal solute diuresis, consequently 
resulting in polyhydramnios. Furthermore, 
rapid urea clearance during hemodialysis 
may result in decreased oncotic pressure 
and movement of water into the amniotic 
space. 5 , us, dialysis and ultra@ ltration are 
thought to reduce the occurrence of poly-
hydramnios. 3,5 Additionally, daily dialysis 
allows for better fluid management and 
optimal blood pressure control. 2,3 In the 
recent article by Barua  et al. , 2 six of seven 
 pregnancies were successful; the mean ges-
tational age was 36.2  ± 3 weeks, and the 
mean birth weight was 2417.5  ± 657  g. All 
these women received nocturnal hemo-
dialysis for 7 – 8  h, 5 – 7 nights per week. 2 
 It has previously been documented that 
anemia in pregnancy is associated with a 
higher incidence of preterm delivery, which 
in turn is known to result in higher infant 
mortality. 8 Anemia worsens in pregnancy 
because of the 3- to 4-l increase in plasma 
volume that occurs without a concomitant 
increase in red blood cell mass. 3,9 Erythro-
poietin production increases in the normal 
pregnant woman during the @ rst trimester. 9 
In order to achieve target hemoglobin levels 
of 10 – 11  g / 100 ml in pregnant women on 
chronic hemodialysis, erythropoietin dosage 
must be increased by 50 – 100 % . 3 Although 
the reasons are not completely understood, 
it is thought that increased red cell mass and 
decreased erythropoietin responsiveness in 
the @ rst trimester may be due to increased 
cytokine production. 10 Additional studies 
are needed to con@ rm this hypothesis. 
 , e analysis by Asamiya and colleagues 7 
of 24 pregnant hemodialysis patients 
showed a positive correlation between 
maternal hemoglobin and successful fetal 
outcome. , e average hemoglobin was sig-
ni@ cantly higher in the successful pregnan-
cies compared with the unsuccessful group 
(9.6  ± 0.9 versus 8.3  ± 1.9  g / 100 ml, 
 P  =  0.036). , e importance of this @ nding 
is limited because the study was a single-
center retrospective study of a small number 
of women. Moreover, although there was a 
signi@ cant di- erence in  maternal hemo-
globin and fetal outcome, there was no cor-
relation between maternal hemoglobin and 
gestational age and birth weight. 7 Addi-
tional study is required to determine the 
upper limit of optimal hemoglobin in preg-
nant women on chronic hemodialysis. 
 Since the @ rst reported case of a  successful 
pregnancy in a woman on chronic hemodi-
alysis, a marked improvement in infant sur-
vival in women on dialysis has been 
observed. A better understanding of preg-
nancy in women on chronic  hemo dialysis 
and the dialysis factors that a- ect pregnancy 
outcomes will probably lead to further 
improvement in infant survival. Increased 
dialysis leads to lower maternal BUN. Lower 
BUN is associated with higher birth weight 
and gestational age at  delivery. 7 Likewise, 
higher maternal hemoglobin seems to be 
associated with a lower rate of preterm deliv-
ery. 7 Nephrologists should strive for predi-
alysis BUN levels     48  mg / 100 ml and 
optimal anemia management in pregnant 
woman on hemodialysis, with the goal of 
increasing fetal survival by reducing preterm 
deliveries and achieving higher fetal birth 
weights. 
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 Figure 1  |  Factors affecting infant survival in women on chronic hemodialysis. 
